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 Beam Instrumentation
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Chamonix XV - V.Vuillemin / TS-MMEChamonix XV - V.Vuillemin / TS-MME 22
 BEAM INSTRUMENTATION:
 Concerns only the baseline of the LHC beam instrumentationneeded for the first beam
 The TS-MME WP consists in the:
 Design studiesManufacturing drawingsConstruction and assembly of all beam instrumentation elements,except for some BPM’s and the BLM’s (CECOM / BINP)either directly in the main assembly workshop or by outsourcingsome mechanical constructions to external industries
 The overall TS WP involves also TS-IC to coordinate:
 Installation in the tunnel of the elements ,except the BLM’s
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Chamonix XV - V.Vuillemin / TS-MMEChamonix XV - V.Vuillemin / TS-MME 33
 WP ORGANIZATION:
 Project Leader: C.Fischer / AB-BDICoordination between Departments: R.Garoby / AB-BDI, V.Vuillemin / TS-MME
 Design: WP owners C.Menot, A.Bouzoud / TS-MME + 11 designersDesign studies and manufacturing drawings for the
 >>Monitors:Beam Position Monitors BPMProfile TV Screen Monitors BTVProfile Gas Ionization Monitors BGIH/VProfile Wire Scanners BWSH/VBeam Loss Monitors BLMCurrent Transformer Monitors BCT[ BSRT, BGIH/V, BTV: 600 blueprints realized ]
 >>Profile Synchrotron Radiation Telescopes BSRT
 Manufacture: WP owners J.P.Bacher, M.Polini / TS-MMEEstimated at least 3500 hours internal until mid-March, not totalAll except some BPM’s and BLM’s
 Installation: TS-IC. All except BLM’s
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Chamonix XV - V.Vuillemin / TS-MMEChamonix XV - V.Vuillemin / TS-MME 44
 Elements N (models) Study Details Construction Assembly
 Cold BPMs 144 100% 95% Cecom / BINP TS-MMEWarm BPMs 24 100% 95% Cecom / BINP TS-MME
 BPLX 2 100% 60%BPLH/V 12 100% 60%BPAWT 2 100% 60%
 BQK 4 0% (start février 2006) 0%Support BPM 6 100% 80% Outsourced
 BLM 100% 100% Russia
 BCT (ring point 4) 2 lignes 4 transfos / ligne 100% 100% TS-MME AB-BDI, AT-VACBCT(dump point 6) 2 lignes 2 transfos / ligne 100% 70% TS-MME AB-BDI, AT-VAC
 85% 85% TS-MME AB-DBIBSRTA, M, S 3 100% 100% TS-MME AB-DBI
 BSRTL 1 0% (start sept 2006) 0% TS-MME AB-DBIBSRTT 1 0% (start sept 2006) 0% TS-MME AB-DBI
 BWSH/V 1 100% 80% TS-MME AB-DBI
 BGIH/V 4 100% 100% TS-MME AB-DBI
 BTVSI 1 100% 100% RussiaBTVSS,ST, SE 3 100% 100% TS-MME AB-DBI
 BTVD 1 100% 100% TS-MME AB-DBIBTVDD 1 60% 0% TS-MME AB-DBI
 BTV (Profile TV screen Monitors)
 BGI (Profile Gas Ionisation Monitors)
 BWS (Profile Wire Scanners)
 BSRT (Profile Synchrotron Radiation Telescope)
 DESIGN
 BSRT (General study)
 BPM ( Beam Position Monitors)
 BCT (Current transformer monitors)
 BLM (Beam Loss Monitors)
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 BCT (Beam Current Transformer)
 Design donePieces orderedSupports outsourcedVacuum pipe AT-VACCu chambers TS-MMETransformers
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 BSRT (Beam Profile Synchrotron Radiation Telescope)
 BSRTA on scheduleBSRTM: BSTRS outsourced (shielding)
 design to workshop end JanTransition beam pipe: need approval AT-VAC
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 BGIH / BGIV (Beam Profile Gas Ionization Monitors)
 Design doneTight construction (Electron Beam welding)
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 BTV (Beam Profile TV Screen Monitors)
 Design done (BTVDD mid-March)Tight construction
 BTVSI
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 ELEMENT TASK1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2
 BSRT ConstructionAssemblyInstallation RA43Installation RA47
 BTVBTVST
 ConstructionAssemblyInstallation
 BTVSSConstructionAssemblyInstallation
 BTVSEConstructionAssemblyInstallation
 BTVDDesign / drawingsConstructionAssemblyInstallation
 BTVDDDesign / drawingsConstructionAssemblyInstallation
 BGIH / V ConstructionAsemblyInstallation RA43Installation RA47
 BSWH / V ConstructionAssemblyInstallation RA43Installation RA 47
 BCT Drawings RA6Construction RA47CadmiumAssembly RA4xInstallation RA47Construction RA6xCadmiumAssembly RA6xInstallation RA63Installation RA67
 BPM Installation
 BPM special Design BQKConstructionInstallation RA43Installation RA47
 CRITICAL
 TIGHT
 Sep Oct Nov DecMay Jun Jul AugJan Feb Mar Apr
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 COMMENTS ON CONSTRUCTION AND ASSEMBLY:
 The construction of several elements is on a very tight schedulePriority has to be given to the elements part of the LHC vacuumBTVDD might have to be outsourced
 Considering the new dates for installation given by K.Foraz, the WP forthe beam instrumentation should be on schedule from our perception of today
 This work implies:3500 hours of construction and assembly in TS-MME workshop until mid-March (not to complete WP), corresponding to 6 to 7 persons full time
 Critical:Only one folding press with one person qualified for such jobsThe folding press will have to run more than 8 hours / day
 HOWEVER:TDI – beam screen [AB/ATB] is in conflict with AB/BDI scheduleTDI cannot be outsourced (multiple technology)
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 GENERAL COMMENTS (outside WP on beam instrumentation):
 Jan – April 2006: 11’000 h scheduled in TS assembly workshopmeans 16 – 17 persons full timefully bookedovertime work will be necessary
 All our jobs are on the LHC priority list (like the DFB’s, CMS ECAL, …)Only possibility for new items in this period: TS-MME helps in finding a solution towards outsourcing.
 Risks will have to be taken in outsourcing most of the activities for AT-VAC,which are not “multiple technology” items. This will require to monitor closely the production in industries (require also efforts).
 There are always LHC urgencies (LEIR, SSS in bldg 904, ATLAS) for specificwelding requiring expertise.
 No manpower available for the collimators outside the people in the design area.
 Priority needed from AB on AB/ATB versus AB/BDI requests.
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 INSTALLATION IN TUNNEL:
 BLM’s will be installed by AB-BDI
 Installation should be studied in more details beginning 2006 in betweenAB-BDITS-MMETS-IC
 General philosophy agreed:Transports and installation of large items by TS-IC under AB-BDI expertise
 STAGING ?
 This WP forms the baseline of the beam instrumentationIn case of unforeseen difficulties, priority will be given to the elements connected to the LHC vacuum
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 COLLIMATORS:TS-MME WP owners: A.Bertarelli, M.Mayer, R.Perret, et al.
 WP defined at the time of EST Division:“The EST provided output will be the required number of prototype collimatorswithin the required schedule and drawings for the series production”.
 Namely for:
 TCP, TCS, TCT, TCLinj, TCLphys and TCSCRAPTechnical specifications, thermo-mechanical calculations, designProduction of 2 prototypes, and some testingDrawings for series production
 The original situation has gone through an evolution and the number ofcollimators / masks has seen some inflation compared with the beginningof the project. Actually more than 700 blueprints have been realized in 2 years.30 different variants and geometrical configurations.Test benches and pallonniers.
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 Name code description where numbers
 Main collimators TCP Primary collimator LHC 8
 TCSG Secondary collimator LHC 32
 TCTA Tertiairy collimator 1 beam LHC 12
 TCDI Collimator in Transfer tunnel TL 14
 TCDQ Collimator absorber block for Q4 Protection (IR6) 6 m length LHC 2
 TCLIA Injection collimator 2 beams "2in1" LHC 2
 TCLP Absorber for physics debris - as TCSG but with Cu - 0.5m LHC 8
 TCTB Tertiairy collimator 2 beam LHC 4
 TCDD Secondary collimator for TCDI (mobile) 2 beams LHC 1
 TCLIB Injection protection 1 beam phase 2 LHC 6
 TCSM Secondary collimators phase 2 LHC 33
 TCION ? Ion primary collimator (only space reservation for Alice+LHCb) LHC
 Masks transfer line TCDIM-B Mask for bending magnet 1 beam TL 2
 TCDIM-QF Mask for focussing quadrupole magnet 1 beam TL 3
 TCDIM-QD Mask for defocussing bending magnet 1beam TL 4
 TCDIM-S Mask for septum magnet 1 beam TL 2
 Masks Injection TCDDM Mask fixe for TCDD 2 beams LHC 1
 Masks tunnel TCDQM Mask absorber block for Q4 Protection (IR6) 2 beams LHC 2
 TCLIM Mask after the TCLI 2 beams LHC 2
 Active absorbers TCLA as TCSG (mobile) but with W/Cu instead of CFC LHC 20
 Passive absorbers TCLAP Fixe 2 beams LHC 10
 TDE main extraction beam dump in cavern (650m downstream) cavern 2
 TCDS "Diluter" to protect the extraction septum magnet MSD LHC 2
 Scrapers TCHSV Motorized scrapers Vertical LHC 2
 TCHSS Motorized scrapers Scew LHC 2
 TCHSH Motorized scrapers Horizontal LHC 4
 List has increased(spares not included)
 Some designs arepart of the originalWP, some not
 Some are performedas normal Jobs
 TS-MME designhas gone far beyondits original task inthe WP in termsof design support
 As far as the designis concerned, thereis no point anymoreto stick strictly to theoriginal WP.
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 COLLIMATORS
 Interconnects with:Vacuum pumpQuick flanges
 Collimator tank
 Motorization/sensor
 Support
 Beam 2
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 MASKS

Page 18
                        

Chamonix XV - V.Vuillemin / TS-MMEChamonix XV - V.Vuillemin / TS-MME 1818
 All design for the primaryand secondary collimators(TCP and TCS) and TCDIare finished, productiondrawings have been deliveredon time.
 Work on masks has started withadditional designers.
 Specifications needed fromAB/ATB concerning thescrapers (not required for LHCstart-up)
 Phase II is not considered asa priority compared with the otherWP’s TS is responsible for
 Design of the 2 in 1 (TCLIA) required for start-up is in progress
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 Additionally to the tasks, originally defined in the workpackage, TS-MME has accepted the responsibility to write the technical specifications and order the components for the series production for the water couplings, the high precision Carbon jaws, the water hoses, the supply of Glidcop and the supports for the collimators.
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Chamonix XV - V.Vuillemin / TS-MMEChamonix XV - V.Vuillemin / TS-MME 2020
 Although TS-MME does not have any responsibility in the series production, it still expresses some concerns about few items related to the Phase 1. We wish to point out that TS-MME is stretched to its limits in production capabilitiesfor a large part of 2006, therefore no additional resources for any production/repair/quality control can be envisaged from our side.
 More than 100 drawings remain to be formally approved by AB/ATB, the impactof this delay on the production and installation planning is not known to us
 Follow-up of the collimator production and QC at CERCA (welded vacuum tanks)
 Only a limited part of the pieces delivered by the central workshop has beenassembled so far, consequently tests to validate the folders of drawingsfor the series production cannot be carried out
 Resources in AB for the activities of validation/production/reception/assembly/motors/tests/installation of the 10 collimators a month delivered by CERCA
 No request for any regular control of the alignment of the collimators has been formulated so far (contrary to TS-SU experience). TS-SU has proposed a mini robot to verify via remote control the position in these highly radioactive zones. No answer so far.
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Chamonix XV - V.Vuillemin / TS-MMEChamonix XV - V.Vuillemin / TS-MME 2121
 WP: R&D FOR PHASE 2 LHC COLLIMATORS
 The aim is to develop a new secondary collimator concept and manufactureone or two full size prototypes in 2007.
 This WP in TS-MME will cover only its development stage, namely:
 Mechanical engineering, preliminary studies, thermal and mechanical calculations, new material research, conceptual design, etc.
 Tests of materials, coatings, thin-film deposition, optimization of vacuum, heat conductance, cooling
 Design and manufacture of test devices
 Functional tests
 After the completion of the development stage, a prototyping stage will follow to cover the detailed design for a prototype production, the handling of radioactive collimators and integration.
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Chamonix XV - V.Vuillemin / TS-MMEChamonix XV - V.Vuillemin / TS-MME 2222
 CREDITS:A large number of persons from TS-MME are working in an integrated way on these 2 WP’s.
 Beam instrumentation: 11 designers6-7 people from the assembly workshopcoordination of the multiple projectsthe outsourcing team from the workshop and the mechanical workshopthe surface treatment teammechanical engineers and applied physicistsetc …..
 Collimators: 3-4 designers assigned permanently (13 different types of collimators)3-4 additional designers for the masks (7 different types)coordinator between TS-AB departmentsthe outsourcing team from the workshopthe surface treatment teammechanical engineers and applied physicists, TS workshopsetc …..
 Specific techniques and specialists are also required to achieve the WP’s: thin-film coating, brazing, electron beam welding, surface analysis, material expertise and tests, metrology.
 THANKS TO ALL
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